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[57] ABSTRACT 

A sled motor sliding prevention circuit prevents the sled 
motor from sliding during track tracing so as to enable the 
optical disk driving apparatus to perform high speed access 
ing. The inverse electromotive force occurring When the sled 
motor stops is removed by selectively grounding each 
terminal of the sled motor, so that the motor does not 
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SLED MOTOR SLIDING PREVENTION 
CIRCUIT 

BACKGROUND OF THE INVENTION 

The present invention relates to a servo control circuit of 
an optical disk driving apparatus, and more particularly to a 
sled motor sliding prevention circuit for preventing the 
sliding of the sled motor during track tracing so as to enable 
the optical disk driving apparatus to perform high speed 
accessing. 

Generally, eXamples of methods for transporting the beam 
spot of an optical disk apparatus, such as a CD-ROM and 
compact disk player (CDP), include a tracking jump method, 
Which moves the objective lens, and a sled transport method, 
Which moves the sled on Which the pick up optical elements, 
including the objective lens, is located. Such methods and 
apparatus are classi?ed, respectively, as a microscopic track 
ing servo and method for tracking the compact disk by 
moving the objective lens, and a sled servo (also referred to 
as a feed servo) and method for tracking by movement of the 
pickup itself. 

In CD-ROMs, the search speed for the information loaded 
on the disk is considered very important, Whereas the same 
is not true for CDPs. Where the achievement of high speed 
access of the optical disk driving apparatus is important, it 
is necessary to prevent pickup sliding, Which can occur at 
the moment of track jumping or track movement. 

Accordingly, it is important to control the sled motor 
moving the pickup and to drive the sled motor in a Way to 
decrease the access time. It is important to stop the sled 
motor immediately after the microcomputer 11 (FIG. 1) 
applies a stop signal to motor driver 14, to thereby locate the 
pickup accurately at the target postion, Which enables the 
proper termination of the reading operation. FIG. 1 is a block 
diagram shoWing a sled motor servo circuit in a conven 
tional optical disk apparatus. The conventional sled motor 
servo circuit comprises a microcomputer 11 for outputting a 
motor driving control signal, a signal processor 12 for 
processing and phase-synchroniZing the output signal of 
microcomputer 11, a servo controller 13 for outputting a 
servo control signal as a voltage signal according to the 
motor driving control signal, and a motor driver 14 for 
driving a sled motor M. 

The microcomputer 11 produces the driving control signal 
for controlling every servo, e.g., the tracking motor, the 
focusing motor and the sled motor, to provide track 
movement, track jump and normal reproduction. Signal 
processor 12 processes and phase-synchroniZes the signal of 
microcomputer 11. Servo controller 13 produces a control in 
the form of a voltage signal for controlling the motor, Which 
is driven corresponding to the track movement, track jump 
and normal reproduction. Motor driver 14 connected to sled 
motor M drives the sled motor M according to the control 
signal generated by servo signal controller 13. As an 
eXample, a direct current (DC) motor is used as sled motor 
M. 

One problem With the conventional sled motor servo 
circuit is that When a driving stop voltage is applied for the 
purpose of stopping the motor While it is in rotation, the 
motor Will continue to rotate for a predetermined duration 
due to rotation inertia before it ultimately stops. As a result 
the pickup Will stop at a position past the real target spot. 
Therefore, accurate high speed accessing is not accom 
plished. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a sled motor sliding prevention circuit Which solves 
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2 
the above problem by controlling the sled motor to prevent 
it from moving past a target stop position during a track 
jump or track movement operation. 

To accomplish the above object, the present invention 
provides a sled motor sliding preventing circuit and method 
in an optical disk apparatus, the circuit comprising: 

a microcomputer outputting a driving control signal for 
controlling every servo according to each operation mode; 

signal processing means for producing a control signal as 
a voltage signal to control the motor driving corresponding 
to the driving mode according to the driving control signal; 

motor driving means connected to a sled motor and 
driving the sled motor according to the control signal; and 

inverse electromotive force preventing means for prevent 
ing the generation of the inverse electromotive force by 
selectively connecting one input terminal of the sled motor 
to ground according to the driving direction of the motor 
When the sled motor stops. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present 
invention Will become more apparent from the folloWing 
detailed description of a preferred embodiment thereof in 
conjunction With the attached draWings, in Which: 

FIG. 1 is a block diagram of a conventional sled motor 
servo circuit in an optical disk apparatus; 

FIG. 2 is a circuit diagram shoWing a sled motor sliding 
prevention circuit according to an embodiment of the 
present invention; and 

FIGS. 3A—3F shoW operational Waveforms at various 
parts of the sled motor sliding prevention circuit of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 2, the circuit comprises a microcom 
puter 21 for outputting a driving control signal Which 
controls each servo of the optical disk driving apparatus 
according to the operation mode of the respective servos, a 
signal processor 22 for processing and phase-synchroniZing 
the output signal of the microcomputer, a servo controller 23 
for outputting the control signal as a voltage signal for 
controlling the motor drive in accordance With the drive 
control signal, a sled motor driver 24 and a sled motor M 
connected thereto for being driven by the driver. These 
elements are also common to the conventional sled motor 
driving circuit. 
The sled motor driving circuit of the present invention 

further includes an inverse electromotive force preventing 
circuit 25 for preventing the generation of an inverse elec 
tromotive force by selectively connecting ?rst and second 
terminals of the sled motor to ground When the sled motor 
is driven in either direction and stops. The inverse electro 
motive force preventing circuit 25 comprises ?rst sWitch 251 
connected betWeen a ?rst terminal S1 of sled motor M and 
ground for grounding ?rst terminal S1 under control of 
microcomputer 21 When the inverse electromotive force 
occurs after the sled motor is driven in a normal direction to 
stop; second sWitch 252 connected betWeen a second ter 
minal S2 of sled motor M and ground for grounding second 
terminal S2 under control of microcomputer 21 When the 
inverse electromotive force occurs after the sled motor is 
driven in an opposite direction to stop; a ?rst resistor R1 
connected betWeen the driving signal input port of the ?rst 
sWitch 251 and ground; a second resistor R2 connected 
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between the driving signal input port of the second switch 
252 and ground; a third resistor R3 for supplying the ?rst 
sWitch 251 With a driving signal; a fourth resistor R4 for 
supplying the second sWitch 252 With a driving signal; and 
an RF noise removing circuit 253 installed betWeen each 
port of sled motor M and ground. The ?rst and second 
sWitches 251 and 252 may be, for example, CMOS transfer 
gates or bipolar transistors. 

The RF noise removing circuit 253 comprises a ?rst 
condenser C1 and ?fth resistor R5 both connected in a series 
to the ?rst terminal S1 of the sled motor M and a second 
condenser C2 and sixth resistor R6 connected in a series to 
the second terminal S2 of the sled motor M. 

FIG. 3A shoWs the sled motor driving signal generated by 
servo controller 23. The Waveform of FIG. 3B represents the 
inverse electromotive force generated by the sled motor M 
When it is driven according to the driving signal of FIG. 3A. 
FIG. 3C shoWs a Waveform generated by microcomputer 21 
and applied to the signal processor 22. The exact form of the 
Waveform of FIG. 3C depends upon the driving direction of 
sled motor M. The tWo Waveforms CS1 and CS2 are for 
controlling the sled motor to move the pickup from an inner 
track to an outer track, and to move the pickup from an outer 
track to an inner track, respectively. FIG. 3D shoWs the slide 
preventing signal Which is produced for an interval after sled 
motor M is supposed to stop and lasts until the phase is 
locked. The signal d1 denotes the Waveform of the slide 
preventing signal generated by microcomputer 21 When the 
pickup is moved from the current location to the outer track, 
and the signal d2 denotes the Waveform of the slide pre 
venting signal generated by microcomputer 21 When the 
pickup is moved from the current location to the inner track. 
FIG. 3E shoWs the Waveform of the signal generated by the 
phase lock after the sled motor M stops. FIG. 3F shoWs a 
driving Waveform for the sled motor M. This Waveform, 
from Which the inverse electromotive force is removed, is 
generated by the motor driver in accordance With the motor 
driving signal shoWn in FIG. 3C. 

Next, the operation of the sled motor slide preventing 
circuit according to the present invention shoWn in FIG. 2 
Will be described With reference to the Waveforms of FIG. 3. 

The microcomputer 21 supplies servo controller 23 With 
a control signal corresponding to each selected mode of 
track transportation, track jump and normal reproduction, 
via signal processor 22. The servo controller 23 outputs a 
driving signal corresponding to the control signal via an 
SLO port P. Then, motor driver 24 generates and outputs a 
driving voltage for the sled motor M. 
When the sled motor 24 is driven by such a method, the 

microcomputer 21 recogniZes the target spot by counting the 
number of tracks to the target spot and blocks the driving 
signal for the sled motor M When the sled motor reaches the 
target spot. At this time, the sled motor M is unable to stop 
immediately after the blocking of the signal, but continues 
its rotation for a predetermined duration due to rotational 
inertia, resulting in the generation of an inverse electromo 
tive force. The inverse electromotive force that is generated 
is illustrated as Waveform b‘ of FIG. 3B. Since the inverse 
electromotive force is greater than the initial driving voltage 
of sled motor M, the sled motor M continues its rotation so 
that, in reality, the pickup moves more than 1,000 tracks. 

To solve such problem, When the pickup moves from an 
inner track to an outer track, the microcomputer 21 generates 
signal CS1 for driving the sled motor and counts the number 
of tracks up to the target spot. Then, after the pickup reaches 
the target spot, the motor driving signal is blocked: that is, 
When signal CS1 (FIG. 3C) changes from high to loW, signal 
d1 (FIG. 3D) is generated. This signal is applied to the ?rst 
sWitch 251 of inverse electromotive force preventing circuit 
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4 
25, causing the sWitch to turn on and thereby ground the ?rst 
terminal S1 of sled motor M. During the movement of the 
pickup from an inner track to an outer track, since the second 
terminal S2 stays grounded, the ?rst and second terminals S1 
and S2 of the sled motor M are grounded so that sled motor 
M stops. Then, When the signal indicating that the rotation 
number of the sled motor M is locked is produced by signal 
processor 22, microcomputer 21 produces the trailing edge 
of the signal d1 as shoWn. 

It is noted that terminals S1 and S2 are initially grounded 
and the pickup is in a stopped state prior to the introduction 
of any movement. If the pickup is moved from an inner track 
toWard an outer track, the motor is driven in a normal 
direction and the ?rst sWitching means 251 is opened so that 
the ?rst terminal S1 is no longer grounded and the normal 
direction driving signal is conveyed to motor M. Then for 
the motor to stop, ?rst terminal S1 is again grounded via ?rst 
sWitch 251. Accordingly, in the phase-locked condition, 
Where the pickup is not moving, both terminals remain 
grounded. On the other hand, if the pickup is deemed to 
move from an outer track toWard an inner track, the second 
sWitch 252 is opened so that the second terminal S2 is no 
longer grounded and the inverse direction driving signal is 
sent to the motor. 
When the pickup moves from the an outer track to an 

inner track, the microcomputer 21 produces signal CS2, and 
motor driver 24 generates signal f2 for driving sled motor M 
according to signal CS2 and then outputs the signal via 
second terminal S2 of the sled motor. First terminal S1 
remains grounded. Microcomputer 21 produces the stop 
signal for stopping the sled motor M at the stop point and 
simultaneously produces signal d2, Which is applied to the 
sWitch 252 to ground the second terminal S2. Accordingly, 
both terminals of sled motor M are grounded so that the 
inverse electromotive force of the sled motor M can be 
prevented. 

The RF noise removing circuit 253, including ?rst con 
denser C1 and ?fth resistor R5 Which are connected in series 
to ?rst terminal S1 of sled is motor M, and second condenser 
C2 and sixth resistor R6 Which are connected in series to 
second terminal S2 of sled motor M, removes the RF noise 
Which may be applied to sled motor M. 

Accordingly, the sled motor sliding prevention circuit of 
the present invention selectively grounds each terminal of 
the sled motor in order to remove the inverse electromotive 
force generated When the sled motor stops. Therefore, motor 
drive due to the inverse electromotive force can be pre 
vented so as to provide an excellent effect in high speed 
accessing for the optical disk driving apparatus. 
While the present invention has been particularly shoWn 

and described With reference to particular embodiments 
thereof, it Will be understood by those skilled in the art that 
various changes in form and details may be effected therein 
Without departing from the spirit and scope of the invention 
as de?ned by the appended claims. 
What is claimed is: 
1. In an optical disk apparatus of the type having a sled 

motor for moving an optical head relative to an optical disk, 
a microcomputer outputting a driving control signal for 
controlling servo systems of the optical disk apparatus in 
accordance With the particular operation modes of said servo 
systems, a signal processor for producing a control signal as 
a voltage signal to control the driving of the sled motor in 
accordance With said driving control signal, and a motor 
driver connected to said sled motor for driving said sled 
motor according to said control signal to move said optical 
head from a starting position to a targeted position of said 
optical disk; the improvement comprising a sled motor 
sliding prevention circuit comprising: 

an inverse electromotive force preventing circuit for 
selectively grounding input terminals of said sled motor 
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for stopping said sled motor When said sled motor has 
moved said optical head to said targeted position, 
Wherein said input terminals are selectively grounded 
depending on the driving direction of said sled motor 
under the control of said microcomputer, Wherein the 
grounding of said input terminals blocks an inverse 
electromotive force from driving said sled motor, and 
Wherein said inverse electromotive force Would other 
Wise cause said optical head to move substantially past 
said targeted position by continuing to rotate said sled 
motor after a stop command has been output from said 
microcomputer; and 

an RF noise removing circuit connected betWeen said one 
and second terminals of said sled motor and ground. 

2. A sled motor sliding prevention circuit as claimed in 
claim 1, Wherein said inverse electromotive force preventing 
circuit comprises: 

a ?rst sWitch connected betWeen one terminal of said sled 
motor and ground, Wherein said ?rst sWitch is respon 
sive to a ?rst control signal from said microcomputer 
for grounding said one terminal, and Wherein said ?rst 
control signal is generated at said stop command When 
said sled motor is driven in a ?rst direction; and 

a second sWitch connected betWeen a second terminal of 
said sled motor and ground, Wherein said second sWitch 
is responsive to a second control signal from said 
microcomputer for grounding said second terminal, and 
Wherein said second control signal is generated at said 
stop command When said sled motor is driven in a 
second direction. 

3. A sled motor sliding prevention circuit as claimed in 
claim 2, Wherein said ?rst sWitch is a CMOS transfer gate. 

4. A sled motor sliding prevention circuit as claimed in 
claim 2, Wherein said ?rst sWitch is a bipolar transistor. 

5. A sled motor sliding prevention circuit as claimed in 
claim 2, Wherein said second sWitch is a CMOS transfer 
gate. 

6. A sled motor sliding prevention circuit as claimed in 
claim 2, Wherein said second sWitch is a bipolar transistor. 

7. A sled motor sliding prevention circuit as claimed in 
claim 1, Wherein said RF noise removing circuit comprises: 

a ?rst condenser and a ?rst resistor connected in a series 
betWeen said one terminal of said sled motor and 
ground; and 

a second condenser and a second resistor connected in a 
series betWeen said second terminal of said sled motor 
and ground. 

8. An optical disk driving apparatus comprising: 
a sled motor for moving an optical head relative to an 

optical disk, Wherein said sled motor has ?rst and 
second terminals; 

microcomputer controlled circuitry for driving said sled 
motor in ?rst and second directions and to a stop under 
command of microcomputer generated control signals, 
Wherein said microcomputer controlled circuitry drives 
said sled motor in order to move said optical head from 
a starting position to a targeted position of said optical 
disk; 

means responsive to a stop command from said micro 
computer for blocking an inverse electromotive force 
normally generated by said sled motor at an initiation 
of said stop command from said microcomputer, 
Whereby said sled motor can be brought to a stop at 
approximately said targeted position Without additional 
rotation due to said inverse electromotive force; and 

an RF noise removing circuit connected betWeen said ?rst 
and second terminals of said sled motor and ground. 
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9. An optical disk driving apparatus as claimed in claim 

8, and Wherein said sled motor is driven in said ?rst direction 
by application of a microcomputer generated driving signal 
to said ?rst terminal While said second terminal is grounded, 
and Wherein said sled motor is driven in said second 
direction by application of a microcomputer generated driv 
ing signal to said second terminal While said ?rst terminal is 
grounded, and Wherein said means responsive to a stop 
command comprises: 

a ?rst sWitch connected betWeen said ?rst terminal and 
ground, and a second sWitch connected betWeen said 
second terminal and ground; 

means in said microcomputer for applying a control signal 
to said ?rst sWitch, When said sled motor is to be driven 
from said ?rst direction to a stop, to cause said ?rst 
sWitch to ground said ?rst terminal; and 

means in said microcomputer for applying a control signal 
to said second sWitch, When said sled motor is to be 
driven from said second direction to a stop, to cause 
said second sWitch to ground said second terminal. 

10. An optical disk driving apparatus as claimed in claim 
9, Wherein said RF noise removing circuit comprises: 

a ?rst condenser and a ?rst resistor connected in a series 
betWeen said ?rst terminal of said sled motor and 
ground; and 

a second condenser and a second resistor connected in a 
series betWeen said second terminal of said sled motor 
and ground. 

11. In an optical disk apparatus of the type having a sled 
motor for moving an optical head relative to an optical disk, 
a microcomputer outputting a driving control signal for 
controlling the servo systems of said optical disk apparatus 
in accordance With the particular operation modes of said 
servo systems, a signal processor for producing a control 
signal as a voltage signal to control the driving of the sled 
motor in accordance With said driving control signal, a 
motor driver connected to said sled motor for driving said 
sled motor according to said control signal to move said 
optical head from a starting position to a targeted position of 
said optical disk, and an RF noise removing circuit con 
nected betWeen ?rst and second terminals of said sled motor 
and ground; a method for preventing sled motor slide 
comprising: 

selectively grounding input terminals of said sled motor at 
the time of stopping said sled motor, Wherein said input 
terminals are selectively grounded depending on the 
driving direction of said sled motor under the control of 
said microcomputer, Wherein the grounding of said 
input terminals blocks an inverse electromotive force 
from driving said sled motor, and Wherein said inverse 
electromotive force Would otherWise cause said optical 
head to move substantially past said targeted position 
by continuing to rotate of said sled motor after a stop 
instruction has been output from said microcomputer; 
and 

removing noise via said RF noise removing circuit. 
12. The method of claim 11, Wherein the step of selec 

tively grounding comprises: 
grounding a ?rst terminal of said sled motor When said 

sled motor is driven from a normal driving direction to 
a stop; and 

grounding a second terminal of said sled motor When said 
sled motor is driven from a reverse driving direction to 
a stop. 


